The analysis of the infrared and ligand field spectra of COM204 spinels reveals that the ionicity of these compounds varies in the following order aluminate > gallate > ferrite and chromite > rhodite and cobaltite. A linear relation has been established between the A(LO-TO)I splitting, Racah parameter and the ionic-covalent parameter Ssp ICPtetra-F ICPocta. The influence of strong superexchange interactions on the optical spectrum of cobalt ferrites has been studied. The cation distribution has been established by EXAFS and XANES measurements. The cluster (CoFeO10) 15-is characterized by a large MMCT transition Co2+ Fe 3+ at 1.65-1.7 eV (FWMH:
The analysis of the infrared and ligand field spectra of COM204 spinels reveals that the ionicity of these compounds varies in the following order aluminate > gallate > ferrite and chromite > rhodite and cobaltite. A linear relation has been established between the A(LO-TO)I splitting, Racah parameter and the ionic-covalent parameter Ssp ICPtetra-F ICPocta. The influence of strong superexchange interactions on the optical spectrum of cobalt ferrites has been studied. The cation distribution has been established by EXAFS and XANES measurements. The cluster (CoFeO10) 15 UV-Vis-NIR diffuse reflectance spectra were obtained using a Perkin-Elmer lambda 9 spectrophotometer equipped with an integrating sphere accessory and a 7300 computer. The spectra are expressed in absorbance or converted to the Kubelka-Munk remission function.
The calculated infrared phonon modes for II-III cobalt spinels have been determined by Kramers-Kronig analysis of the transmission spectra using a method previously published [2] . The crystallographic data and cation distribution are listed in Table I The Racah parameter B for a specific ion is well known to vary as a function of the ligands bound to that ion. The value of this parameter is always reduced from that observed with the free spherical ion. The reduction ofB has been explained by certain covalency effects, which are called "central-field covalency" and "symmetry restricted covalency" [7] . The first of these is a spherically depressing symmetric effect on the Racah parameter caused by an expansion of the central-ion radial 4 -T2 transition of the tetrahedral iron(III) and the 2(6Ag) --+ 24Tlg(4G) pair transition. The gallium substitution in these ferrites influences the nature of superexchange interactions: as the gallium content is increased, the intersublattice interactions weaken and the intrasublattice interaction become stronger facilitating a canted spin alignment on the octahedral sites. This evolution induces a considerable decrease of the Fe 3+ octahedral ligand field 4Tlg(4G), 4T2g(4G transitions and 24Tlg(4G) pair transition. Thus, the absorption edge is shifted to higher energies (i.e., from 1.5 to 2.5-3 eV in paramagnetic compounds). The paramagnetic compounds at room temperature present a spectrum similar to that of ZnFe.O4 characterized by a 4 A strong intensification of the 2 6Alg--+4Elg lg(4G)+4TIg(4G) transition in the range 28000--29000 cm-1. A similar behavior has been observed in oxides of corundum type (Tab. IV). Figure 3 shows the absorption spectra of some cobalt ferrigallates. The spectra of the ferrimagnetic compounds are characterized by an absorption edge near 1.4 eV. The absorption edge is shifted to higher energies on the spectra of materials having a lower Curie temperature. Energy (eV) These transitions are of large importance with regards to photoredox, magneto-optical processes and are also responsible for the color of many inorganic compounds and minerals and for the presence or absence of certain luminescence processes. According to Blasse [34] The absorption coefficients and the Faraday rotation spectra of nanocrystalline cobalt ferrite thin films have been determined in the visible-near infrared range [48] . The Faraday rotation shows similar features to that observed previously [47] , with two mean negative peak located near 6300 cm-(0.78 eV) and 13100 cm -(1.62 eV). Their energies are 6300 and 12500 cm -in ref. [47] . According to Stichauer et al. [48] [46] but a partially inverse one as CoGaRhO4 [50] .
